
COK33 COBETCKWX 
COMHAflMCTWHECKHX 

• i »" 

'• " * ■ . 1 Li * " ■ ■" • - ' ' . ■"» i " 4 



09) 




(11) 



1788036 A1 



7- .. 



.'V. 



rOCYMPCTBEHHOE FIATEHTHOE 
BEAOMCTBO CCCP 
(rOCflATEHT CCCP) . 



<si)5 C21 D 1/02 



' ,4 



*»■ r p 



OnMCAHME H30BPETEHMA rss«tf^ 



K ABTOPCKOMY CBI/IAETE/lbCTBY 




1 

(21) 4878028/02 

(22) 29.10.90 
(46)15.01.93, Bio/i. Nj 2 

(71) 1/lHCTMTyT 4epHOw MeTa/i/iyprwn 

(72) B.A.nnporoB, H.A.BaicyneHKo, B.T.Hep* 
hghko» A.CKyA/iafi, C.W.MopoaoB. B.A.Hur 
puHCKHfc, K).A. Borates m C.rLKypTyxoa 

(56) ABTOpcxoe CBHAeTe/ibCTao CCCP 
Ns 1039973, kh. C 21 D 9/48, 1983. 

ABTopcKoe CBMAeTe/ibCTBo CCCP 
N 1421780, K/i. C 21 D 7/02, 1987, 

ABTopcKoe CBdAere/ibCTBo CCCP 
N? 759600, kji, C 21 D 1/02, 1978. 

(54) CnOCOB H3rOTOB^EHJ4?T 0ACOH- 
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(57) M3o6pexeHne othocmtc* k sepHOti MeTa/i- 
ziyprmi, b sacTHOCTM k MexaHMKO-TepMMHecKo^ 
o6pa60TKe 4>acbHHoro ripoxaTa, noiBOpeT ' 
nOBbicuTb x/iaAOCTo^KOCTb h yMeHbuiMTb fja3: 
6poc cboRctb TepMH4ecKH ynpoiHeHHOro b 
noroKe cpeAHecopTKbix cTaHoa npoKaVa/A/ifl 
3Toro pcymecTB/iRiQT npoKaTKy npti TeMnepa- 
rype awuie Ac3, ox/iajxAeAwe co ckqpoctmq 
sbttue Kpi4TiimecKOia ao cpeAneMaccoBow tcm- 
nepaTypbj 860/- 760°C, ocTbiaaHwe npOK^Ta Ha 
xo/iOAH/ibHMJce \a ero npaeKy Ha po/iMKonpa- 
ati/ibHOft MaLunne, npuneM npaeKy npOKata 
ocyunecTB^HJOT c yBe/itmeHHWMM A&^opMauu- 
amm TaK, hto npw usruee, no xpaftHefl Mepe Ha 
Aayx po/iMxax, Koa4>4>MuHeHT ynpyrofi 30Hbi 
ce^ennfl cDCTdB/ifler 0.1 - 0,2. 



M3o6peTeHne othochtca k nepHOfl weran- 

^yprMM, B KaCTHOCTll K MexaHMKp-TejpMWMeCKOfl 

o6pa6oTKe <J>acoHHoro npOKaTa c noBbiuueH- 

HOfi X^aflOCTOfiKOCTblO M C HW3KWM p236pOCOM 

ero cboActb, 

M3BecTeH cnoco6, aaK/uoMatomuftcn b Ha- 
rpeBe ao reMnepaTypw MewxpmvNecKoro mh- 
Tepeana (Ac3~ Aci), 3aKa/iKe, noc/ieAytoujeii 
3HaKonepeMeHHoA Ae<t>opManwM rnGKotf 
npw OTHOujeHHw paAnyca tmBkm k to/ilhhhc 
/lMCToaoro npoKaTa 5 - 15 npw 2 - 10 uwx/iax 
W3rw6a, 

HeAocTaTOK yKd33HHOro cnocoSa - npaw- 
oreHHbi^ pa36poc MexaHUHecKMx xapaKTepu- 

CTMK, B qaCTHOCTVT npOHHOCTHUX CBOACTB. 

o6pa5aTbiB3Tb 4>acoHHbiA npoKaT. . 

M3BecTeH cnoco6 o6pa6oTKH no^ocbi. 3a- 

K/HOHdlOLMMACfl B MHOrOKpdTHbtX K3ru6ax M6- 

ranna Ha po/iwKax pa AnycoM He 6o/iee neM b 
50 pa3 npeBwiuajptMUM TonmnHy no/ibcu c oa~ 
HOBpeMeHHbiM HaTflxeHweM &ns\ co3AaHns na- 



npjijKeHwPi b MaTepwa^e noiiocu w'ee h^iacTM : | 
MecKOro yA/iMHeHwq Ha 3aAaHHy*o BewywHy. 

HeAOCTaTOK npuBeAdHHOro pnocoCa - 
npHMeneHne ero o5pa6oTKw TepMoyhpo^- 
HeHHoro 4>acoHH0ro npOKaTa npHaeAer k pe3- 
xoMy naASHMio npoHHOCTHbix cbo^ctb 6t 
nepBOHaMaflbHoro ypOBH« Ha 20 30%. Kpone 
Torq, He npeACTaB^iieTc« b03M03khwm Ha npa- 
en/ibHOM oCopyApBdHMM cpeAHecopTHux CTa- 
hob C03AaTb yCiiOBM» HaT»^eHM« npoKaira. 

HaM6onee 6/1143KMM k naofepeTeHWho hp 
TexHUMecKOft cyuiHOCTti u no/iyvaeMOMy 3^ 
<peKTy ns/ineTCa M3BecTHbi^ cnotog", ek/iipvaib- 
lUMft HarpeB ao TeMnepaTypw aycTeHM3aunn, 
npoKaTKy, npuHy^MTenbHoe ox/ia>KAeHMe pac- 
Kara ao AOCTuxceHMsi b weM cpeAHeMaccoeo^ 
TeiwinepaTypw na 20- liO^C HM^e -reMnepaTy- 
pu Hana/ia 4>a3oaux npeBpaiueHbiA, nope3Ky 
na zieryMMx HO)KHii4ax nepe3 0.5 - 1,3 c. pcrw- . 
saHwe Ha xonoAM^bHMKe m npaBKy Ha po/iMKon- 
paBtuibHoft MatuMHe, 
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HeAOCTaTOK vKa3aHHoro"crioco6a - hw3- 
Koe SHaneHwe yAapnoft baskocth npw OTpnua- 
Te/ibHwx reMnepaTypax m noBUweHHtiA 

Da36DOC CBO&CTB M3-38 HeOAHOpOflHOCTM npO- 

TeicaHHfl c>a30Bwx npeapameHiift no ceneHMio 5 
npoK9Ta. 

Ue/ibio n3o6peT6Hnn SB/isieTC* nOBume- 
Hwe xnaAOCTOWKOCTMiepMoynpoMHeHHoro <t>a- 
coHHoro npOKata m CHwrceHMe pa36poca ero 
cboPictb. ...» , : ... • 

no'CTaB/ieHHafl" ue/ib AOCiwaeTcn tsm, hto • 
8 cnoco6e, BKntonaiomeM aycTeHH3amno, npo- 
KaiKy npMHyAHTenbHoe oxJia*AeHue pacxaTa 

AO AOCTHJK8HMH B H6M CpeAHeMaCCOBO* TeM- _ 

ne'parypu Ha 2t) - 120°C hm>k6 xeMnepaiypu 15 
H aua/ia cfraaoBwx npeBpaweHwtt. octw Banna 
Ha xo/iOAM">>Ht'iKe "» « r0 npaBKy 3HaKonepe- 
m6hhmm n3rw60M, ripaBKy ocyiUecrB/isiOT no 
KpafiHePi Mepe npw Aeyx ™6ax ao nocwm** 
Koa«p<t>vmweHTa ynpyrotfi 30h>i ceneHWH 0,1 w 

npeflflara'eMwfl cnoco6 ocymecTB/ifnoT 

cyifeAyio^M o6p'a30M. 

npoxaT; HdinpiiMep yro/iox, noc/ie npoxa-r- . 
Kwripw TeMnepaType'Bbiuje AC3 nOAsepraiOT 25 
npi^HVAM'tertfHOMy oxnaxAertHto to cxopo- 

CTbfc BtlLUa KpMTMMeCKOt^l AO CpeAHflMaCCOBOB 

te-MnepaTypbi 860 - 760°C. Aanee cneAyeT oc- 
TbiiaHUe npoxaTa Ha xonoAwitHUKe, nowie 
3Tofd' VrCAbK noAsepraiOT npaBxe B ponnxo- M 

npaBMflbHOfl Maiunrte. aax/iiOHaiome&cfl B 
3HaKbne-peMBHH0M wsruBe, npn stom, no 
KpafiHeft Mepe npn Aayx rw6ax, KoaWi/mweHT 
ynpyro* 30hw cbmbhusm AO/iwe.H cocraBnfleT . 

0.1-0,2. J5 

BBeAeHwe onepauwn npaBKw no npeAio- 
xteHHOMy pextwwy npMBOAMT k bo3hmkhob6- 

hwio HeoBxoAMMoro KO/lUMeCTBa Ae^eKTOB 

KpMCTan/iHHecKoro cTpoemisi, hto .o6neruaer 
npoTeKBHwe pe/iaKcaunoHHbix npoueccos b 40 

' TSpMOyripOHHBHHOM npoxaTe. 

WcnoJib3yeMbtCi wHTepBaa 3HaiconepeNieH- 
ho* Ae<t>opMaUnw M3rw6oM c K03<|><l>v»L;weHT0M 
ynpyro* sohu 0,1 - 0,2 o6yc/iOBJieH npe*Ae 

BC6rOTBM, MTO KOr fl a K03(|)<J)MUWeHT COCTaBAfl- 45 

eT 3HaHeHnfl- Qonee 0,2, cTaHOBtiTC* H.eBos- 

MOKHblM AOCTHrHyTb He.06xOAMMyiO Be/lMHMHy 

nnacTHMecxoPi Ae^opMauMK, KOTOpan 
cnoco6 H a CHusMTb ypoaenb BHyrpeHHMX Ha- 
npa«eHH« ot <t>a30Boro naK/iena npw TepMO- &u 
vnpoMH6Hnn. B pe3y/ibTaTe 3Toro He 
nocTMraeTCfl poct x/iaAocToftKO.cTti TepMoyn- 
poMHBHHoro Meran/ia. cm-ixcem/ia xo3**vm«- 
eHTa BapwaUuiVi V cpeAHexBaApaTHMecKoro 

OTK/lOHeHKH 3HaMeHH& CBORCTB OTHOCMTe/lbHO 55 

cpeAHMx Be/iwMMH, YMeHbujeHMfl noaWmvr 
eHTa ynpyro* 30Hbi HM>xe shmm* 0,1 1 conpo- 
BOKAaetcsi HaKon/ieHweM Ae<t>exT0B 

Kpncra/1/iMMecKoro CTpoeHMfl, 3HaMeHMfl koto- 
pwx AocTwrawT raKoro ypoBHa. hto OTMeMaej: 



h 1 

ca HapflAY c He3HaWeni.HbiM poctom npoHHO- 

CTHWX CBOi?ICTB Cy IU6CTB6HH06 CHH>KCHU16 

yAapHO« b*3koc™. 06ycnoB/ieHO yKa3aHHoe 
B/iMflHne pe3KMM B03pacraHi/ieM rpaA^eHTa 
Ae^opMauww no ce^eHtiio m kak cfleACiswe 
3Toro - HeoflHOpOAHOCTb HaK/iena oTAe/itHbix 
aneMCHTOB yr/ioBoro npo4>nflfl. 

rip'eAiaraeMbifi cnoco6 onpoGoBaH b yc- 
jioewflx cpeAHecopTHoro daHa 450 3anaAHO- 
Cn6MpCKor6 MeTan^yprn4ecKOro KOMBwHara. 

[ipMMftpl. YrnoBafl crra/ib Ct 3 cn 
copraMeHTa 100 x 100 x 10 mm c xwMMHecKWM 

COCTaBOM 0,18% C; 0,05% SI; 0,47% Mr; 
0 02% Cr noc/ie noc^eAHeft huctoboA KJieTKM 
noAsepra/iii bxna>KAeHirtw cpeAHeMaccoBOi?* 
A o TeMnepaxypw 860 o C, 3aTeM npo<t>M/ib ox^ 
ziawAa/iM H a xo^OAwnbHUKe, Aa^e^ c/ieAOBana 
npaBKa c K03<t><t>viuvieHTOM ynpyroi?i 30hw 0,2. 
B pe3y/ibfaTe o6pa6oTicM no/iynw/in CBOftcTaa: 
npeae/i jeKy^ec™ ( 00.2) 280 H/mm , npeAen 
npoHHOCTui (Ob) 445 H/mm^, yAapKafl B«3KOCTb 
npv. reMnepaxype ^20°C (KCU + 20) 
MWm 2 , a npn -40 (KCU - 40) 0,39 Ma*/m 
Kd34K|)MUweHT Bapwauwn cbo(?ictb (A) w cpeA- 
HeKBaApaTMnecKoe OTK/ioneKMe cboCictb otho- 

CUie/lbHO 3H BM6HMJI (B) C00TB6TCTB6H HO 

cocTaBM/iw 0,17 h 1,0. Ho nporoTuny nonyHe-- 
ho: 002-260 H/mm 2 ; Ob -410 H/mm KCU 
(+20) = 1 ,3 Max/m 2 , KCU (-40) - 0,21 Ma*/m . 

A = 0,6; E- 2,2. 

fl p h m € p 2* CTa^b CT 3 cn (c.xmmmmcckmm 
COCTaBOM no npwMepy 1) copTaMeHTa 100 x 
x100 x 10 mm ox/iaxAa/iw AO TeMnepaTypu 
820°C, aaTeM oxna>KAa/ivi Ha xoJioAn/it>HHKe. 
A a^ee c/i^AOBa/ia npaBKa c K03<t><frwuweHT0M 
0 19. CboCHctb3 cocraBunw: 00,2 - 295 H/mm , 
Ob- 467 H/mm 2 KCU (+20) = 1,6 M A */m ; 
KCU (-40) - 0,35 Max/m^; A = 0,2; B - 1 ,12. 
Ho npOTOTMny cao^CTBa coCTaBM^w: 0),2 - 
=275 H/mm 2 ; Ob = 420 H/mm 2 , KCU (+20) - 
,1,4Ma)k/m 2 ; KCU (-40)- 0,19 M A >k/m ; 

A = 0,63; B-2,24. 

n p « m e p 3, CTa^b 3 cn v436wpaTe^ibHO 

ox*a>KAa/iu cHanaiia ao TeMrieparypbi 800 C 
Aaiiee ox/ia>KAeHne na xo/ioAM/ibHMKe, npa- 
bm/im c Koa<l>4>VmvieHTOM ynpyroW sohw 0 17 
0)2 - 308 H/mm 2 ; ct- 446 H/mm z ; KCU (+20) 
« 1,67 Ma>k/m 2 ; KCU (-40) - 0,34 Ma*/m * 1 

A - 0,21: B- 1.3". rt 

n p w m e p 4, CTa/ib Ct 3 nc MsOwpayeJi wio 
o>oiax<Aa™ cHanana ao TeMnepaTypw 790 C, 
Aa/iee npaew/iw c K03<(><t>tmweKTOM ynpyrow 
30KW ceMeHnw 0,1 - 319 H/mm , Ob - 
-451 H/mm 2 KCU (+20) - 1,52 Mahc/m ; 
KCU HO) -0,31 Ma>k/m z ; A -0,2; 6- 1,6. 

n p m m e p 5. CTanb Ct 3 cn M36MpaTe^bHO 
oxJiaKAa/iM CHana/ia ao TeMneparypu 760 C, 
Aanee 0 x/ia>kAfewHe Ha xo/iOAvi/ibHiiKe, npaBM- 
/iw c K03<t><t>nUweHT0M ynpyro^ 30hw ceMennfl 
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0,09, ao,2 = 329 H/MM 2 *Ob -499 H/mm 2 KCU OopMy/ia w 306peTeHna 

(+20) = 1 ,50 Maw/m, KCU (-40) - 0,28 CnocoB naroTOsneHna <t>acoHHoro npoita- 

Ma>k/m , A - 0,22; B =* 1,4. no npoTOTunv T3, BK/ifOMdiom^ ayCTeHW3at4HK), npoKBTxy, 

no/»yHw/iw ot},2 - 286 H/mm 2 - Ob ^428 H/mm* npwHyflMTe/ibHoe ox/iaxAeHne pacKaTa ao ao- 

KCU (+20) = 1,45 Ma*/m z ; KCU (-40) - 5 CTHxeHH* b hcm cpeAHeMaccoBoi/i reMnepary- 

~0,16 Ma>k/m 2 ; A - 0,21; B - 1,5. pw Ha 20 - 120°C hmhcs TeMneparypw nana/ia 

TaKMM oGpaaoM. ii3roTa r B/inBaa npoKamo 4>a30Bbix npeBpameHwtt, ocrwsaHwfl Ha xono- 

npeA^iaraeMOMy cnoco6y AocTwraeTCfl no- AvuibHwxe u ero npaBicy aHaiconepeMeHHuM 

cxa B/)6HHdA ue/it>: Bbitue ypoeeHb x/iaAOCTOR- w3rn6oM, OTnwMaiomnMCfl ieiwi, mto, c 

kocth {3HaneHH5i yAapHotf bji3koctm npw 10 ue/it>K) noauuieHnfl x/iaAOcroflKOCTw w yueHi»- 

* -40°C) w BbiLue paBHOMepHQCTb cboPictb (ww.3- uieHun paa6poca cbofictb npotcaTa, npaBtcy 

Kne 3HaMeHMfl ko3 $><t> n UHenTa BapnauuM h ocytuecTB/intoT no KpaftHeft wepe npti A&yx 

cpeAHeKBaApaTunecKoro OTK/iOHeHMfl), ^eM rw6ax ao aoctuxshma K03<t>ct>wmieHTa ynpyroft 

noc/ie o6pa6oTKM no npoTOTwny. 30hw ceneHneM 0,1 - 0,2. 
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